Artifactual increases in the concentration of free GABA in samples of human cerebrospinal fluid are due to degradation of homocarnosine.
Samples of untreated human cerebrospinal fluid (CSF) were kept at room temperature (20 +/- 1 degree C) up to 72 h, and changes in gamma-aminobutyric acid (GABA) and homocarnosine contents were measured. The concentration of free GABA increased with time, and concomitantly a similar decrease occurred in the concentration of homocarnosine. Total GABA after hydrolysis (present in human CSF at concentrations of 40-100 times that of free GABA) did not change. After 2 h the increase in CSF GABA for seven subjects ranged from 42 to 244 pmol/ml. The rate of increase in CSF GABA was positively correlated with the initial homocarnosine concentration. Approximately 5% per h of the initial homocarnosine content was degraded during the first 7 h at room temperature; thereafter the rate gradually decreased. No free GABA was formed in CSF frozen at -70 degrees C for 10 days. When this CSF was restored to room temperature, the formation of free GABA from homocarnosine occurred at essentially the same rate as that observed in fresh CSF. These results demonstrate that the well-known artifactual increase in GABA concentration of untreated human CSF depends on the concentration of homocarnosine. The rapidity of this increase (up to 2 pmol/ml/min) could account for disparities among CSF free GABA concentrations previously reported from normal subjects. It is suggested that measurement of concentrations of total GABA in the CSF would provide a better index of human brain GABA concentration than determination of CSF free GABA.